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—investigations which have had important con¬ 
sequences in many directions. Not only did the 
Cavendish Laboratory take a prominent part in 
the earlier discoveries, but many of the important 
later contributions in this subject have been made 
either by the students in that laboratory or by 
those who had come under its influence. In this 
review, however, we must not omit to mention 
the earlier contributions of Perrin and Sagnac, 
and the important theoretical and experimental 
investigations of Langevin, who for a time was 
an advanced student in the Cavendish laboratory. 

The present volume is a very lucid and admir¬ 
able exposition of our knowledge on this subject. 
The various theories which have been proposed 
and the experimental data are analysed with 
critical skill, and there are numerous original 
calculations added by the author himself. The 
mathematical theory of the subject is worked out 
with considerable detail, but is controlled at all 
points by careful consideration of the experi¬ 
mental data. The theory of the relation between 
current and voltage for ionised gases is mainly 
confined to the case of uniform ionisation, which, 
as is well known, presents many mathematical 
difficulties. No mention is made of the interest¬ 
ing cases that arise when the ionisation is non- 
uniform, or mainly confined to one electrode. 
Such cases often arise in experimental work, and 
it is important to direct the attention of the 
student to the marked differences in the current- 
voltage curves which are exhibited under different 
conditions of distribution of the ionisation. While 
the author does not profess to discuss the whole 
of the large number of papers that have been 
published in this field, a clear account is given of 
all the more important investigations, and great 
care has been taken in the numerous references 
to literature. It is probable that many of those 
who have followed closely the rise of this sub¬ 
ject will not in all cases agree with the relative 
importance tacitly assigned to practically inde¬ 
pendent investigations in this field; but this, after 
all, is largely a matter of personal opinion. We 
can strongly recommend the present work as a 
sound and valuable contribution to our know¬ 
ledge of the development of a very interesting and 
important branch of modern physics. 

E. R. 


THE PRINCIPLE OF RELATIVITY. 

The Principle of Relativity. By E. Cunningham. 
Pp. xiv + 221. (Cambridge: At the University 
Press, 1914.) Price 95. net. 

VEN to the present day, the existence of 
the Principle of Relativity, which arose as 
a branch of physical theory, is somewhat trouble- 
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some to the individual physicist, owing to the 
efforts of his philosophical friends to obtain a 
precise account of its origin, treated from an his¬ 
torical point of view, which can emphasise the 
exact movement of thought leading to its 
adoption. The literature of the subject has been 
scattered in various periodicals, and so loaded 
with mathematical symbols that its appeal has 
been to a very limited audience, in spite of the 
real simplicity of all the ideas concerned. Three 
recent volumes will serve to remove this diffi- 
i culty very effectually, and two of them possess 
the advantage of proceeding from entirely different 
points of view. The first, by Dr. Robb, has 
already been noticed in these columns, and the 
second is the volume by' Mr. Cunningham now 
under review, which is designed to fill the gap 
specially indicated in our first sentence. The 
third, by Dr. Silberstein, already noticed also, is 
similar to Mr. Cunningham’s, but is based on a 
different mathematical treatment. 

Mr. Cunningham’s intention throughout has 
been to consider those aspects of the Principle 
which have a direct bearing on the practical ques¬ 
tions of physics, without more recourse to mathe¬ 
matics than is absolutely essential for a really 
valuable consideration of these questions, and it 
may be said at once that the simplicity of the 
treatment is remarkable. The matter is put in a 
very interesting way throughout, and even to the 
non-mathematician the ' volume is not difficult to 
read. The first part gives a very lucid outline 
of the manner in which the Principle grew out of 
electrical theory, and one feature which must be 
recorded with satisfaction is the accuracy of the 
account, which does not share a tendency, noted 
in the case of several writers, to bestow too much 
of the scientific credit for the Principle on those 
who have worked out the details, at the expense of 
the real originators, one of whom belongs to this 
country. The space devoted to any problem is 
strictly commensurate with its importance. 

The author makes it clear in this section that 
there is a place for the Principle as a hypothesis 
supplementary to electrical theory, and on account 
of the necessary limits of that theory, independent 
of it. He avoids, at the same time, excursions 
into questions with metaphysical bearing. 

In the second part of the work an excellent 
account of Minkowski’s two representations is 
given. The four-dimensional world of Minkowski 
is by far the most interesting development of the 
Principle, and, unfortunately, hitherto the most in¬ 
accessible in this country. This section is un¬ 
doubtedly the most valuable part of the book for 
* the general reader, and although it is essentially 
1 mathematical, the author has minimised the diffi- 
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culties as far as possible. Proofs of statements 
are printed in smaller type, and the general argu¬ 
ment can be followed quite readily. Misconcep¬ 
tions of the position of the exponent of the 
Principle are frequent, and the exponent is not 
always free from blame. In these circumstances 
we welcome the explicit statement on p. 117-—and 
the statement cannot be criticised—that while the 
Principle of Relativity cannot say what are the 
equations for bodies the motion of which is not 
uniform, it can say what they may be, and it 
therefore gives a powerful means of devising such 
equations to be tested by experiment. A similar 
definiteness is found in connection with the vexed 
problem of rotation. 

The third part of the work is devoted to the 
necessary modifications of mechanical theory, on 
the supposition that the Principle is universal. 
Fundamental points only are dealt with, to the 
welcome exclusion of a mass of material the in¬ 
terest of which is almost entirely academic. Very 
speculative developments, such as that of Einstein 
in connection with gravitation, are omitted, and 
the author is thereby enabled to give a very clear 
view of the real implications of the Principle. 


THE DEVELOPMENT OF MAN. 

Heredity and Environment in the Development 
of Men. By Prof. E. G. Conklin. Pp. xiv + 
533. (Princeton : University Press; London : 
Oxford University Press, 1915.) Price 8 s. 6 d. 
net. 

A DDRESSING a general audience rather than 
. a scientific gallery, Prof. Conklin deals in 
six lectures with the development of Man. In 
the first chapter he shows that development is 
the result of intrinsic factors, implied in the 
organisation of the germ-cells, and of extrinsic 
factors, the environmental conditions. The germ- 
cell is a living individuality, and development is 
one of its functions. New materials and qualities 
appear in increasing complexity, and this is due 
to active combinations and interactions under 
environmental influence. The hereditary ger¬ 
minal organisation is very complex, but develop¬ 
ment is no mere unfolding or unpacking. It in¬ 
cludes processes of “creative synthesis.” 

The second chapter is devoted to the germ- 
cells and their organisation. “ Development is 
progressive and co-ordinated differentiation of the 
germinal organisation, by which it is transformed 
into the adult organisation.” Different kinds of 
substances are formed epigenetically; these are 
localised and isolated by intra-cellular movements 
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and differential cytoplasmic divisions; and they 
are eventually transformed into various per¬ 
manent structures. 

The third chapter deals with the modes of in¬ 
heritance, with special reference to Man. “ Blend¬ 
ing ” is still retained on trial, but it is shown that 
“ the principles of Mendel have served as an 
Ariadne thread to guide science through the maze 
of apparent contradictions and exceptions in which 
it was formerly lost.” In the next chapter the 
author treats of the influence of the environment, 
and is more than usually careful in his analysis. 
He distinguishes the different kinds of develop¬ 
mental stimuli, the different times of their opera¬ 
tion, and their varied results. There is a useful 
recognition of functional activity as a factor in 
development. “Nurture,” it is argued, means 
much as a condition of individual development, but 
little as a transforming factor in evolution. For 
Man, however, with his social heritage, the evolu¬ 
tion of the environment must corroborate eugenic 
improvements of the breed. In this and in the 
next chapter, which is devoted to a consideration 
of eugenics, the author turns repeatedly to the idea 
that environmental changes, saturating into the 
germ-cells, may incite heritable variations in the 
germinal organisation. The discussion of eugenics 
is restrained and wise. It is possible to improve 
the human breed (1) by preventing the seriously 
defective from reproducing; (2) by cultivating 

pride of race, and discouraging voluntary infer¬ 
tility on the part of those who have a goodly 
heritage; (3) by increasing opportunities for early 
and' favourable marriages; and (4) by carefully 
conserving the best human mutations or heritable 
variations. But along with these eugenic 
endeavours there must go improvements of 
environment and training—including, pre¬ 
eminently, the development of control and good¬ 
will. 

In the concluding pages Prof. Conklin explains 
how he, as a biologist, finds between the fatalistic 
and voluntaristic extremes a middle way which 
leads to action. We venture to commend the 
wise and stimulating discussion of the deter¬ 
minism involved in the creature’s hereditary and 
nurtural relations and of the other side to this. 
The book is marked by sound judgment, firmness 
and clearness of treatment, and a vigorous 
buoyancy. It is to be strongly recommended to 
those who wish to understand the facts of human 
development in their relation to the larger pro¬ 
blems of human life. The volume is well got up, 
effectively illustrated, and provided with a care¬ 
fully selected bibliography and an unusually good 
glossary as well as a full index. 
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